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The relation between handwriting and physical function has been reported 
in the research on a developmental disordered children's handwriting. 
However, it is not examined how the problem of physical function influences 
writing motion and relates to handwriting. Then, this research aimed to 
clarify the relation between handwriting and writing motion of healthy 
children，healthy adults and children with developmental disabilities in a 
drawing task (Research1,2). Moreover, it is aimed to clarify influence of the 
writing motion on physical function, and relation to the problem of 
handwriting of children with developmental disabilities (Research3,4). 
 
Research1：About the relation between handwriting and writing motion of 
healthy children and healthy adults 
【Method】 
Fifty-four healthy children (grade2-6) and ten healthy adults participated 
in the study. The participant's handwriting were evaluated using two 
triangle drawing tasks (△10 and △2) on a pen tablet. At that time, markers 
were stuck on participant’s right acronym, right elbow lateral epicondyle, 
right processes styloideus radii and a pen. Video photography was performed 
from the upper part and the right-hand side to record their writing motion. 
【Analysis】  
Handwriting index was the protrusion distance and speed of the drawing 
task. Writing motion index was the locus length and total locus length of 
each marker, using the animation analysis software "Dartfish". The 
correlation analysis of Spearman has been applied to these evaluation 
results and their grades, as well as the regression analysis and examination 
of the developmental tendency. Furthermore, writing motion computed out 
the rate of the locus length of each marker at the total locus length as 100%, 
made the result as of the healthy adults to be an expected value, and as of 
the healthy children to be the measured value to know the tendency of 
development by their grades.  
【Result】 
We found that with △10 the protrusion, distance become short, but the 
speed was constant regardless of their grades, and the locus length of the 
fingers became short associated with developmental tendency. With △2, the 
protrusion distance and the speed were constant, but the locus length of 
bodies and the total locus length became short associated with 
developmental tendency. The difference was not shown with above the 
second grader even to a healthy adult in the test of goodness of fit. 
【Discussion】 
With healthy children, writing motion may change depend on their 
maturity or the stability of their body and scapular arch, upper limb 
coordination and fine motor function, which makes the accuracy in their 
drawing. 
 
Research2~4：About the relation of handwriting, writing motion, physical 
function and writing problems of children with developmental disabilities 
【Method】 
Ten children with developmental disabilities (grade2-6) participated in the 
study. The drawing task was same as in research1. Motor control was 
evaluated by the twenty-six movement tests. Writing problem was evaluated 
by the quantitative evaluation of handwriting legibility. 
【Analysis】 
Handwriting indexes, writing motion indexes and the rate of the locus 
length of each marker compared children with developmental disabilities to 
healthy children.  
【Results】 
We found that with △10, the result was related to handwriting, writing 
motion and physical function. When the protrusion distance was long, the 
locus length of bodies deviated from the standard range and the rate of the 
locus length of each marker was different from the standard. And the 
physical function problem became a serious tendency. With △2, the result 
was not related to handwriting and writing motion. When the protrusion 
distance was short, the locus length and the total locus length deviated from 
the standard range. And when the protrusion distance was long, the physical 
function problem became a serious tendency. There was a relation between 
handwriting and writing problem. When the protrusion distance was long, 
the writing was illegible. 
【Discussion】 
Children with developmental disabilities were immature in their stability 
of body or scapular arch, upper limb coordination and fine motor function. 
Since they couldn’t operate writing instrument, they couldn’t draw 
accurately. And there were children with developmental disabilities who 
could draw accurately by changing his writing motion. 
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反応 3 課題，原始反射の残存の有無 3 課題，筋緊張の状態 4 課題，姿勢保持能力 2 課題，上
肢の協調性 4 課題，複合運動 6 課題，眼球運動 4 課題の 7 分野，合計 26 課題から評価を行
った．また，実際の対象者の文字の読みやすさについて，文字の大きさ，文字の間隔，文字
の配置の特徴を分析し，描画課題結果や運動機能との関連から分析を行った． 
 研究結果から，健常児では体幹や肩甲帯の安定性，上肢の協調性，手指の巧緻性の成熟に
伴って運筆動作が変化し，描画の正確性が向上することが明らかとなった．また運筆の遂行
結果，運筆動作ともに発達的傾向が示され，発達障害児の運筆評価には，この発達的傾向を
考慮し学年や年齢毎で評価する必要性が示された．発達障害児では，筆記具を正確にコント
ロールできないためはみ出し距離が長くなる対象児では，肩甲帯の安定性，上肢の協調性，
手指の巧緻性の未熟さがあった．また健常児群とは異なる戦略で運筆することで正確に描画
を行うことができる児もいるが，これらの児では持続的な書字が苦手，書字速度が遅い，漢
字の学習や書き取りを続けられない，疲労感を訴えるといった日常生活上の訴えがあった．
運筆の遂行結果と運筆動作に最も関連する運動機能の特性は体幹の安定性であり，加えて，
筋緊張や上肢の協調性の問題の程度が筆記具の正確なコントロールに影響していると考え
られた．日常生活で実際に行う書字で読みにくいと判断される児では，本研究の描画課題で
もはみ出し距離が長い，運筆速度が遅い，運動機能面では体幹の安定性が未熟と判断されて
いた． 
以上より，本研究で行った液晶タブレットを用いた描画評価から，描画能力には発達的な
変化があり，それを考慮した評価を行うことで，読みやすい文字を書くといった学習基礎能
力の特性を把握できる可能性が示唆された．また，その背景には運筆中の体幹を中心とした
姿勢機能の成熟が深く関与していることも考えられた．発達障害児の書字や描画の問題に対
して支援を行う際，運筆の遂行方法に問題を示す場合，健常児と異なる戦略で運筆を行って
いる児は，健常児と同様の戦略を学習させることで描画遂行能力を向上できる可能性があ
る．反対に，戦略を変えることで描画遂行能力を低下させてしまう可能性もある．対象児そ
れぞれの運動機能の特性を考慮して支援方法を検討するためには，運筆の遂行結果と運動機
能の特性の評価だけでなく，運筆中の遂行方法を評価することが必要であることが示され
た． 
この研究成果および質疑応答をふまえ，審査委員会では，博士（作業療法学）の学位論文
に値するものと判断した． 
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